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A NOTE ON EXCHANGE RATE CHANGES
AND PROFITS OF U.S. MULTINATIONALS
Charles E. Hegji
INTRODUCTION
Both popular (Palmer , 1996; Faust et al., 1996; Young, 1997) and
theoretical (Levi, 1983; Weekly, 1992; Krupp and Davidson, 1996; Hung,
1997) discussions point to a connection between changes in the value of the
dollar and pr ofits of U.S.-based multinational firms. Tb.is connection is born
out by empirical studies linking changes in the foreign value of the dollar to
rates of r etur n and other measures of profitability of U.S.-based
multinationals (Jorion, 1990; Walsh, 1994; Bartov and Bodnar, 1994; Hung,
1997).
Despite th.is discussion, there is little formal modeling found in the
literature pointing to the sources of these changes in profitability. Analysis is
presented by both Levi (1983) and Hung (1997). However, the former confines
b.is discussion to the context of a U.S.-based importer or exporter , while the
latter limits b.is analysis to foreign-based subsidiaries of U.S. multinationals.
The purpose of the present paper is to provide such a model of the linkage
between changes in the value of the dolla r and the profitability ofU.S.-based
firms with international exposure.
Although developed in a stylized setting, the present paper improves on
previous theoretical discussions of the impact of exchange r ate changes on the
profits of U.S.-based firms with foreign exposure in two fundamental ways.
First, the firm will be modeled as deriving separate revenues and costs from
both domestic and foreign operations. In this sense, it will be a true model of
a U.S.-based multinational firm. Second, the analysis will consider the
separate impact of exchange rate changes on revenues and costs as they relate
to the degree of international exposure. These modifications will allow the
authors to demonstrate that the impact of exchange ra te changes on the
profitability of a U.S.-based firm with international exposure will be r elated
to the elasticities of demand for the firm's product in the foreign a nd U.S.
markets and to the fraction of cost of the product attributable to domestic and
foreign production.
The second section of the paper constructs the model. An analysis of the
impact of exchange rate changes on firm profitability is provided. Concluding
r emarks are contained in the final part of the paper.
A STYLIZED MODEL OF A U.S.-BASED MULTINATIONAL FIRM
The authors begin by considering a U.S.-based firm producing a single
good. The flrlll operates in two sectors, domestically and globally. Domestic
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prices are denominated in $ while foreign prices are denominated in#. The
exchange rate "e" will be denominated in $/ #, so that an increase in e will be
interpreted to be a n a ppreciation of the foreign currency or depreciation of the
dollar.
The primary choice variable in the model will be domestic and foreign unit
sales. The prices required for these sales will be determined through demand
relationships. Let QDand Q,, respectively, be domestic and foreign unit sales.
Domestic dema nd for the product will be given by the inver se demand curve
PD= PD(QD), while foreign demand is given by P. =P,(Q,). Total dollar revenue
is

(1)
Total costs will be composed of two parts, a domestic component and a
foreign component. The au thors begin by assuming that the firm chooses to
produce some fraction A of its ou tput domestically and (1 - A) of its output in
the foreign sector, where O ,; A :S 1. This fraction will be assumed chosen as
parts of the firm's long-run strategy and will be fi.xed for the analysis.
Domestic u nit costs are assumed to be the value UD, denominated in dollars,
while foreign unit costs are U,, denominated in foreign currency units.
Transportation costs between the two sector s are assumed zero. Under these
assumptions total unit costs of production denominated in dollars are

(2)
By (1) and (2), total profits from domestic and foreign operations are

n = (PD- UT)QD+ (eP. - UT)Q.

(3 )

Equation 3 shows total profits as the sum of domestic and foreign unit
sales, each multiplied by the mark-up of price over total unit costs. Relative
costs of producing in the domestic and foreign sector a.re subsumed in UT.
This equation can be used to analyze the impact of a change in the
exchange rate on the profits of the firm. This change in profits will be
analogous to what Hung (1997) calls the translation effect since the primary
impact of the exchange rate change will operate through the conversion of
costs and revenues from one currency unit to another. The analysis of this
efTect, however, will improve on Hung's translation efTect in two ways. First,
rather than assuming a fU<ed ma rk-up over costs, the a u thors assume a
variable mark-up and examine the separate impact of revenues and costs on
this mark-up. Second, rather than restricting the analysis to the profitability
of overseas' affiliates of U.S. multinationals, the a uthors study the impact of
exchange rate changes on the total profits of domestic plus foreign oper ations
of the firm .
DifTerentiating with respect to domestic and foreign u nit sales obtains the
first-order conditions
12
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(4)

Solving Equation 4 a nd using the elasticity definitions

(5)

obtains
Po =_.!J.,Q_V r,

(6 )

Tio - 1

PF =__!1.t_ll r
Tl F

1

Equation 6 states that the multinational firm should optimally set both
domestic and foreign prices as mark-ups over total unit costs, where the
degree of mark-up is conditioned by the elasticities of demand in the two
sectors. Tlus r elationship is analogous to the condition for profit
m8.X1Illlzatioo of the discriminating monopolist setting prices in two markets.
ince profits a re maximized in dollars, the foreign price, in addition, is
converted to foreign currency units by dividing by the exchange rate.
THE IMPACT OF A DEPRECIATIO
OF THE DOLLAR O TOTAL PROFITS

This analysis assumes a pa rticula r functional fo rm fo r both domestic and
international demand. This assumption is made for simplicity and does not
alte r the nature of the authors' conclusions. Demand is assumed to
be of
0
constant elasticity form. Domestic demand is given by Q 0 = K0 Po • , while
fo reign demand is given by QF = KFPF •r, where llo and 11F a re defined in
Equation 5. Parameter restrictions require that Ko, KF > 0, and 110, 11F > 1.
ubstituting for prices from Equation 6 into these demand functions
results in the profit- maximizing unit sales
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(7)

Substituting Equations 6 and 7 into Equation 3 results in

(8)
where

TJ~D
1/f F

K r ( T} r

-

(9)

1tr -1)

T}r

Equation 8 expresses total profits for the fmn as the sum of profits from
domestic and foreign sales. Profits are a function of total unit costs, the
exchange rate, the elasticities of demand in the domestic and foreign market,
and the positive parameters 'Vo and 'VF• The equation will be used to analyze
the impact of a depreciation of the dollar on the multinational's profits.
To study this impact, it is necessary to first note the effect of an increase
in the exchange rate on total unit costs.
( 10)

Since foreign unit costs are denominated in foreign currency units, a
depreciation of the dollar (increased dollar value of the foreign currency)
raised total costs from the perspective of the U.S.-based firm. The ext.ent of
this increase depends on the fraction (1-t..) of a unit of output produced
overseas.
Now consider the impact of a dollar depreciation on profits from domestic
sales.
( 11)

Since 110 > 1 and aUT'ae < 0, the partial derivative defined in Equation 11
is negative. That is, a dollar depreciation depresses profits from domestic
sales for the U.S.-based multinational.
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The reasoning behind this depreciation is clear. Since the depreciation on
domestic sales has no direct revenue effect, the depreciation works entirely
through the incr ease in total unit costs, thereby depressing profits. Moreover,
this impact will be greater when the elasticity of demand for domestic sales
incr eases. This increase holds because price mark-ups and pr ofit margins
decrease with the absolute value of price elasticity.
Next, consider the impact of a dollar depr eciation on profits from foreign
sales.

a n F_- 1/fp e(11F 1)[ - (r,F - 1)e V T ,wav
-a;-T+ TI F V T (,jF

~

1)]

(12)

Equation 12 shows the two effects of the depr eciation, given r espectively,
by the two expressions in the brackets. The first effect is analogous to the
impact of a depreciation on profits from domestic sales. A lower dollar value
(higher foreign currency value) incr eases the dollar cost of foreign based
production, thereby depressing profits.
The second effect has the opposite impact on profits. Since TlF, UT > 0 ,
this effect is positive. A dollar depreciation works to increase profits since the
corresponding increase in foreign currency value increases revenues from
fo reign sales when converted back to dollars. As Equation 12 suggests, this
direct revenue effect is conditioned by the foreign price mark-up and the
foreign price elasticity of demand T]F· Because of these opposing forces, the
impact of a dollar depreciation on profits generated from fo reign sales is
uncertain. This uncertainty is si.rnilarly true for the impact of depreciation on
total profits from domestic and foreign sales.

CONCLUSIONS
The results of this study differ from previous analytic studies of the
impact of a dolla r depreciation on profits of U .S. multinationals, most notably
that of Hung (1997). One of the primary conclusions of this work is that for a
fixed profit margin, the profits generated by a foreign-based subsidiary of a
U .S. multinational will increase with a dollar depreciation as profits are
conver ted from foreign currency units to dollars. Hung calls this effect the
translation effect, which he argues is always positive. These results suggest
that if the joint profits generated by domestic a nd foreign operations are
considered, with r evenues and costs from both sectors included, and allowing
for a variable profit margin, a dollar depreciation does not automatically
translate into profits. The translation effect is a more complex phenomenon,
determined by unit costs, demand elasticities, and the percentage of foreign
and domestic produ ction .
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